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INTEGRATED STEP FOR A VEHICLE CARGO AREA 

This application claims benefit of U.S. Provisional Application No. 60/398,221 filed 
5 July 24, 2002. 

FIELD OF THE INVENTION 
The present invention relates in general to a step for a vehicle cargo area. More 
10 specifically, but without restriction to the particular embodiment and/or use which is shown or 
described for purposes of illustration, the present invention relates to an integrated vehicle 
step that can be selectively deployed from a stowed position. 



15 BACKGROUND OF THE INVENTION 

Generally, many current vehicle designs call for greater vehicle ground clearance. For 
example, a large percentage of the motor vehicles sold today consist of sport utility vehicles. 
Among these sport utility vehicles, factors such as larger tires and demand for off-road 
capability produce or require increased ground clearance. This increased ground clearance 
can be accomplished in numerous ways with the end result being that a cargo area of the 
vehicle is raised higher with respect to the ground. As an example, today's pick-up truck 
vehicles are commonly outfitted with twenty inch wheels, increased suspension system travel 
and four-wheel drive capability. Such features effectively raise the cargo box area relative to 
the ground, potentially making it more difficult to access (i.e., ingress/egress) the cargo area. 
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SUMMARY OF THE INVENTION 
Accordingly, the present invention provides an integrated step assembly for improving 
access to a vehicle cargo area. In accordance with one aspect of the present invention, a 
vehicle closure member hingeably connected to a vehicle is provided. The vehicle closure 
5 member includes an internal cavity, an orifice and a track mechanism disposed in the internal 
cavity and in alignment with the orifice. The track mechanism engages a step member which 
slideably extends through the orifice and pivots to a deployed position to provide a step for 
access to the vehicle cargo area. Finally, an interlock assembly is arranged to prevent closing 
of the vehicle closure member when the step member is in the deployed position. 

10 

Additional benefits and advantages of the present invention will become apparent to 
those skilled in the art to which this invention relates from a reading of the subsequent 
description of the preferred embodiment and the appended claims, taken in conjunction with 
the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other aspects, features, and advantages of the present invention will become more 
fully apparent from the following detailed description of the preferred embodiment, the 
20 appended claims, and in the accompanying drawings in which: 

Figure 1 is a perspective view of an open closure member with a deployed step 
member assembly in accordance with the present invention; 

Figure 2 is a perspective view of a track mechanism guide track in accordance with 
25 the present invention; 

Figure 3 is a sectional view through the track mechanism and a step member leg in 
accordance with the present invention; 
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Figure 4 is a plan view of an interlock assembly in a retracted position in accordance 
with the present invention; and 

Figure 5 is a plan view of the interlock assembly in a translated position in 
accordance with the present invention. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring now to the drawings, Figure 1 illustrates a perspective view of a vehicle 
closure member 10 in a generally open horizontal position and a step member assembly 20 in 
10 a deployed generally vertical position. The vehicle closure member 10 contains an internal 
cavity 30 where the step member assembly 20 can be stored in a stowed position. A track 
mechanism 40 is housed in the closure member internal cavity 30 and is in alignment with 
two openings 50 in a closure panel surface 160 which together allow the step member 
assembly 20 to slideably extend from a stowed position in the internal cavity to the deployed 
15 position as shown in Figure 1 . 

As shown in Figures 1, 2 and 3, each leg of the step member assembly 20 includes a 
bottom step plate 60, an inward leg portion 80, an outward leg portion 70, a pivot pin 90, a 
pivot bushing 100, and a stop pin 1 10. In the exemplary embodiment shown, the two inward 
20 leg portions 80 are joined via pivot pin 90 and bushing 100 to the two outward leg portions 70 
as shown in Figure 3. Bottom step late 60 joins the two outward leg portions 70 thereby 
forming a U-shaped step. Step plate 60 also includes a non-skid surface 65 and a hand access 
hole 75 to allow the step member assembly 20 to be easily pulled away and deployed from the 
closure member 10. 

25 

The track mechanism 40 is shown in Figures 1 and 2. Track Mechanism 40 includes 
two guide tracks 120 which slideably engage the step member inward and outward leg 
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portions 80 and 70, respectively. The guide tracks 120 further include a retention slot 130 
confined between the internal end 140 and the external end 150 of the guide tracks 120. The 
retention slot 130 engages step member stop pin 110 and prevents the step member assembly 
20 from separating from the closure member 10. The guide tracks 120 have a length less than 
5 the combined length of the housed leg portion 80 and the pivoting leg portion 70, but long 
enough to house the pivoting leg portion 70 and part of the housed leg portion 80 such that in 
the stowed position the housed leg portion 80 will extend beyond the guide track internal end 
140 as shown in Figure 3. 

10 Once the step member 20 has been horizontally extended from the closure member 10 

and the stop pins 110 reach an outboard travel limit 170, a pivot assembly 180 allows the 
outward leg portions 70 to pivot down to a substantially vertical position as shown in Figure 
1. It will be appreciated by one of ordinary skill in the art that the pivot assembly 180 can be 
configured to limit downward rotation of the outward leg portions 70 to less than a full 

15 vertical position so that the step member assembly 20 is easier seen by someone exiting a 
cargo area of a vehicle. Furthermore, the inward leg portions 80 are of a length to extend 
beyond the closure member surface 160 during deployment so as to not contact surface 160 
upon pivoting to a generally vertical position. Finally, it should be noted that with respect to 
the exemplary embodiment shown in its stowed position, the step member assembly 20 is 

20 completely stored within the closure member 10 with the bottom step plate 60 contiguous to 
closure member surface 160. Therefore, the step member assembly is not visibly apparent 
when the step member assembly 20 is in its stowed position and the closure member 10 is in a 
closed position. 

25 In the deployed position, the step member assembly may be beyond the line of sight of 

someone attempting to close the vehicle cargo area closure member 10. An attempt to close 
the closure member 10 without first stowing the step member assembly 20 could result in 
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cosmetic damage to the exterior of the vehicle. Therefore, in accordance with the present 
invention, a closure member interlock assembly 190 is provided to lock the closure member in 
an open position when the step member assembly 20 is deployed as shown in Figures 4 and 5. 
When the step member assembly 20 is pulled away from its stowed position in the closure 
5 member 10, the inward leg portion 80 disengages contact with an end 230 of a bell crank 
lever arm 210 which is rotateably connected to a spring loaded interlock shaft 220. When the 
inward leg portion 80 disengages contact with end 230 of lever arm 210, the pre-loaded spring 
causes the interlock shaft to translate to an extended position 250 through hole 260 in closure 
member 10 then through an adjacent hole 270 in a vehicle structural member 200 as shown in 
10 Figure 5. This engagement prevents the closure member 10 from being closed until the step 
member assembly 20 is returned to its stowed position. Returning step member 20 to its 
stowed position causes internal leg portion 80 to engage end 230 of bell crank lever arm 210 
and retract interlock shaft 220 into the closure member 10 to a non-translated position 240 as 
shown in Figure 4. 

15 

The foregoing description constitutes the embodiments devised by the inventors for 
practicing the invention. It is apparent, however, that the invention is susceptible to 
modification, variation, and change that will become obvious to those skilled in the art. 
Inasmuch as the foregoing description is intended to enable one skilled in the pertinent art to 
20 practice the invention, it should not be construed to be limited thereby but should be 
construed to include such aforementioned obvious variations and be limited only by the 
proper scope or fair meaning of the accompanying claims. 
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